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(57) Abstract 

A liquid crystal display is free from 
coloring of the display screen and has a 
high-contrast image quaUty, because (a) the 
direction of the twist angle of a twist phase 
plate (3) is opposite to that of the twist 
alignment of a liquid crystal element (2), and 
the twist angle of the twist phase plate (3) is 
10** to 40"* smaller than the twist angle of the 
liquid crystal element (2), (b) the direction of 
alignment of liquid crystal molecules of an 
alignment layer (23a) on the second substrate 
side and the direction of alignment of 
moleculus of the upper polymer (32b) in a 
liquid crystal polymer layer make an angle in 
the range of 80° to 90**, (c) the axis of 
absorption of a first polarizer (1) and the 
direction of alignment of liquid crystal 
molecules of the alignment layer (23b) on 
the first substrate side make an angle in the 
range of 50* to 60**, (d) the axis of absorption 
of the second polarizer (4) and the direction 
of alignment of molecules of the upper 
polymer (32a) in the liquid crystal polymer 
layer make an angle in the range of 30° to 
40**, and (e) And I of a nematic liquid crystal 
layer and And2 of the liquid crystal polymer 
layer are in a specific relationship. 



.31a 
'32a 

-32b 
^31bJ 



21a 
22a 
^ 23a 
^24 



>2 



22 b 
21b 



5-1 





2^ 






(D 














a 


) 






( 3 


) (D 


:j3i C :^ 


(D 
















(D 


( 


2 ) 


<D 


:y 




;^ h IB fS] <D 








T' «9 . 


















:^ 


h 




•9 


1 


0 


° ~ 4 0 ° 




< 




is <0 . h) 






2 


CO 






m (D 


IH 






( 2 


3 


a 


) 




iH fp] 






H^B i4 y 










T 




V 


■ 


( 


3 


2 b 


) 


<D 












8 0 ° 




9 


0 


o 






IS T' 








c ) 




1 




M^t^ ( 1 


) <D 






|g 1 O s 








IH 






( 2 


3 


b 


) 


<D Wi 




r9- 




IH [R] rS] <!: 








5 0 • ~ 


6 


0 


o 


(D 












d 


) m 


2 


<D 




( 4 ) 


(D 




t m 


B% # y 







m 


(D 


_h 






— 


( 


3 


2 a 


) 






•7- IE [B] Fp] 


t CO 






3 0 ° 




4 


0 


o 


(D 




m -c 








e ) 








rJ' ^ 


(r> A 


n d 


1 t 


B^B 14 ^ 








if- 


(D 


A 


n d 


2 






M# 








<7) ^ # ^ 






t 


X ^ ^ m 




M 


® 


CD 


m 












=[ >' 


h 


7 




h ® « ^ 




6 „ 









AE T^:/^filsa^ 

AL T/W<^r 

AM r/v>iir 

AT ;r— j^hur 
AU ^^h^yr 

AZ r-tf/i^x^-fe*?-^^' 

BA :i?X-T • ^yWtVaisi^ir-?- 

B B ^<n^f< 

B E -<A':¥^— 

BF y/P^-^-^ry 

BC '/^if\>T 
B J 

BR :/^v?.'l^ 

BY ^7/^— *> 
CA 

CF «f^T7y^? 

CO =J>=J— 

CH ;^-r;* 

c I 3— hv^jjfr— /v- 

CM i3:^A^> 

CN «t»S 

CR 3;;^^ • y * 
cu ^< 

CY ^T'a^ 
CZ 

D E K>r 5^ 
DK 



DM 


K5=A 


K2 




EE 




LC 




E S 




L I 




F I 




LK 




PR 




LR 


y-<!JT 


GA 




L S 




GB 




LT 


y hr-T 


GD 


LU 




G E 




LV 




GH 




MA 




GM 




MC 




GN 




MD 




GW 




MC 




GR 




MK 


^-5^ K=r IB^- =i';^^ T 


HR 








HU 




ML 


-^y 


I D 




MN 




I E 




MR 


y ^r=T 


I L 




MW 




I N 




MX 




I S 




NE 


Vac— /I' 


I T 




NL 




J P 




NO 




KE 




NZ 




KG 




PL 




KP 




PT 




KR 




RO 


— -^-T 



R U u v'T 

SD ^— 

SE ^f^s-^^- 

SG ■>>';tf;>?— /u 

S I ^ni/jtzir 

SK ;^o^yr'^T 

S L i^o:^ . U;^^^ 

S N -^^iS/V 

SZ y^yi^v^'K 

TD f^^-K 

TG K— =f— 

TZ ^'^^-T 
TM 

TR h^l's 

TT hy=^^v K- h^<=f 

UA ^9^7^-^ 

UG !>;tf>'^^ 

US 3ft® 

2 A fflr^^yA^foS 

ZW v^W<><:t 



wo 00/1 1516 PCT/JP99/04590 

m m 



fit ^ 

mA.if. <wm^ 7 - 1 9 1 2 9 6 c^^mb. ^j^i ^ 

2 8B. rfg^gBj){c(i. ^1 2 (Dm±B.(Dmi^ 

. m 1 (Dmrnmrn^w-D^ i os^i^ 2 (Dmrnm^^w-DW 2 <d 

- iy 3 y A n d izjt^CX. ^^ffj myjWOti C tm t A n 6 ^ . m 
L L ^> . C <7) T? (i . V 5^ -y ^ ® -r X h 1^ i 



wo 00/11516 PCT/JP99/04S90 

^i^LTi>^i:i^o life-^T. f^H^^^® ^ >5KIIS.^>';^- 

?t ^ T- {c (i M o T /j: l^ o 
^ ® f?^ ^ 

^ i ^ ^ o 

T. ^fi!c^n^<7)lt*4B5i*9 ^^a6TS*^fl^{c^f Main 

m2C7>g^cDPB^{CSTN©^y'fXhft (*ftL<(il 8 0 " - 2 7 



wo 00/11516 PCT/JP99/04S90 

1 0° - 4 0° /h^<1tfi£$nTl,^-So 

8 0 ° ~ 9 0 ° (Dmm-zs^K) . Buie^ 1 (Dmitw.<^^Ri^m tmrnm 

1 ®S^#J©iE|S]MO?SH^^^miS]:^lS] i ® f ^ ;6< 5 0 ° ~ 6 

4 0 ° cD^m-^-^ ^ o 

®^^SO)l<?»-d 1 t(DmX'h ^ V ^ ^ - 3 ly A n d 1 i> MIS 

i®«T-ab5»;^7='-V3>And2<!;(DM#.;6<. And 1=0. 
7~0. 9/imT*>J9s:^>^o. Andl-And2 = 0. 1~0. 
3 m > T' S o 

1,% it 4 Nf^* S l/^ 7 a 1 0 ^^CD l^^tl*^{c|S^ ^ n 

So 

^ -ti: ^ ^ -y h^^^L. «9 ^^-t±^- .y h (i > HUlEB 2 



wo 00/1 1516 PCT/JP99/04590 

^(D V ^ ^ - iy 3 > A n d 2 FR^<DM.mm.m (ff t L < {i 2 0 
**C ~ 8 0 °C ) (C 4bn^ r . Btj IE t> ^ 5^ >y ^ S O Ij ^ - V 3 > A 

n d 1 J; «9 < /a ^ J: -5 ^a^MfS^tt^ -i. o 

m2(DS^©PBl{CSTN®*V'l'X h^;e>M 8 0° — 2 7 0° CDfgS 

-e^y-rx hm\^Lx\.^^^^-7^ y ^m^m^^WLl:fl^m.^BmT' 
a) msE^ 2 (DM^W^ ~ juy ^ ju A^i^imnSiL . 



4 



wo 00/1 1 51 6 PCT/JP99/04590 

fz t ^ (D n - -V ^ S o 

h n t(Dm^.iz&-:5 -^jftm^mo^ 3 y T i> ^ c 

© r ^ ^ -e -S o 

SI 2(i. m 2 (Dmm^^ I iZ7T:-tw.mnmm^.^m^^izm.m 
■r m ^ o 

Ell 3 ti. a 2 2 {c^-r@eSI|jgB3#.^^jt6^{C|JfeB^ 



wo 00/1 1516 PCT/JP99/04590 

■t § HIT*) ^ o 

gii 8{i. m2 (DM^mm iz7r:-tmmnmm&.^m^^izmm 

Ell 9{i. 113© rs^ij {c^fS-r^iSBftJ^I5^^i^5(C&^{c 

m2 o(i. S13© r^$^2j izMJt^-t ^mminf^m^.^m^miz 
EI 2 SB© ^mms i izMJt^-^ 6M^mnmm^.^m^miz 
El 2 2 {i. ma izTjk-r ^mm i j ~ r*i^ 3 j ®ieE^^M#^T= 

EI 2 3 (i. <DEn^jn«ffi:r :7 iyjSTO fe^^^ffe^ElT- 

S> ^ o 

EI2 5A5^?>'E12 5 BU. S£*0±ii7fe:KO#iN-g5J«9ch^L:n& 
iBM^O^^iN-gR *9 ©PcaM.-^^U&B^-r a EiT *) <9 . E! 2 5 C S.?>'EI 2 

EI 2 6(i. *^H^(Cj;5fgtB^^7FSacD||^OMit;^^{Ci5{t ^ 



wo 00/11516 PCT/JP99/04590 

SI 2 8 (t . m 1 {C ^ ^ ^ ?F ^ a ^ -y ^° ^ Jl^^i^lmLfzW 



itmiom^u. 2iim.¥Bm^. s atsicn&m^^. 4 tin 2© 

(omU 2 1 h^Xj% 2 2 1 a . m 1 2 2 b 

2©5lB^«^2 2 a. %\ (DW^nm. (T) 2 3 bJ^D^"^2cD@ei6]M 
(_h) 2 3aT^^$n^o ^i^tc. ;^:^B^{c-(^ffl-r'S.;^ai;nfi[^S 

^4 i © Pel {c 12 ff $ n . C CD IS B {c ^ o T J£( T fj: ^ n T 

?^B^^^2 t% 1 CD^^^S 1 iOPB^.{c^aL;n{£ffi^^3^iS 



wo 00/1 1516 PCT/JP99/04590 

^ (DnJ^tCDJ" - ^ X ^ ^ o U:io^ Z. (DmmXli, 3^^fS]0 7K¥$4 
(xIA) <£• 0 ° iL. S^stlll.«9 ^lE. f^sfm<0^n.tLX^m-t 

^ /c. gi 3 {i . SI 4 ~ EI 1 0 ® - ^ {c S o I ^ T . ft ai; {c M *f 

e> n . 5&^ O n X h >fk nl tl 7? * ^ o 

El 2 RO'EI 3 ^c:te^,^T. r_t (^2) M^^Kj tilH i 
2 4 {c^/S L . rta cn&^iMMj (i0 1 © ^ i; n&^i^ 

^3{CS^JSL. r_h;f. u^_^:fj {iigicD±;f:U-7-3 2 afc^ 
JSL. ^-|r^^';^-55•^J^ijgilc7>T^>Uv-3 2b{c>^}•Jt^L. r 
?^^-lr;Uj (iEI 1 cOfg^^T 2 {c^t^^L: L. r_h?ga^^^j am I (D 
^2 0iefS]^2 3 a {cztett ^f^B^H^}'^ {ci^^C TT^^a^^^^j it 
m 1 (D^ 1 (DMlf^m 2 3 b{c*5{:f^?SB%55-^{c^jr.L. TT (^1 

) (isi 1 (Dm 1 oM^tte 1 o iR $6 {c >t«t -r -5 o 

EI 5 . ^^s-^s-iae. ^@^s^4-i2i7. mmm^ 5 ^ms . 

8 



wo 00/1 1516 PCT/JP99/04590 

^i- ^ fz i6 (D h (D -e $> ^ o 

JeiT®l^feBJ{-:foc^T. -ir it ±1: y ^ 7. h n 2 4 Q " ^mm 

L. 'J:5'7^-V3>Andl;6<0. 8 4/zmT*>«9. UP{i±(|| 
2 ) M^WL(om.i^$fy(Dnm^7r: L. LPtiT (^1) im^UcDm.i\SL 

0° ~2 7 0° ®|gHy6<iitU-e*>^o cn(i. 2 7 0° ^M^-Si 

18 0° JeiTTr«#tt®mIl^ttoS^l:*<ll^fi^{c^tM^nTl>-i,*^ 
t>-e*. So *^H^O jlJfeBSiT (i. iiliO -5 {C X h ft ;i< 2 4 
0° (Dm^^mm L i-z:^<^ 1 S 0° - 2 7 0° (Dtgffl-e^nii'. 

E14{i. ISEfi{:i351^. ^16 {c ?S S U ^ - ^ Ci2Cti&:mm 
^) ®U:$'T'-v^>'And2^cb<9^ UP;6<+3 5° ~+7 5° 
LPi}<- I 5 " (@^) {cfettS. iiig^iAnd®M^.<£-^ 
t- 7 -5 o nffc. fife©ftj^(i. El 2 1 {c^^ J; -5 

. ± ^> -7 - 55- T - 7 0 ° . T V - '^^ib< + 1 0 " -e ^ ^ 

o 

^^©J;-9{C. UP7><+7 5°T-, And2;0^0. 4 5//mf^i£ 
■e*:^]!?]^ ( 0 . 2 4 8 ) ^TTs-To 

CCDct^tC. UP*<+7 5°. And2;i><0. 4 5/zm{^i6-e« 

El5(i. Mitmrni:^. m^tzmi^m. aiiJcyg^tt^f. U ^-s 
OAnd2^<b«9. UP;&<+3 5° ~+7 5° LP*<-1 5° 

(@^) fc^^ttS. j^ii^i A n d ©M^^^f ^^'^ -So 4' 

9 



wo 00/11516 PCT/JP99/04S90 

A<- 8 0 " . T'f^ U ^-55-? *<+ 6 0 " -Ch^o 

Ei^O<=J;-9{C. UP^<+4 5°SO'+5 5''-<?. L n d 2 i)< 0 . 
5 5//mftifiT«:^i!SJg (0. 2 5 8) <&^^o 

C CD J: {C. U P + 4 5 ° ( 5 5 ° ) . A n d 2 0 . 5 5// 

~ + 7 5 ° T-. L P;i)< - 1 5 ° (@^) A n d;^^- 0 . 6 /z m {C 

eo:»-^#f4-rab^o ns:*?. coii^. _t ^ _ ^ ^ t^: 
-8 0" . T'f^U^-r^^ti+e 0** -e*>-i,o EI^OJ;-5{c. UP 
*<+3 5° -^(igl^Mg (*tj6 0 Onm{ti£i^±) -tr^l^j^j©^^ 
U P 7 5 " 5 0 0 n mi^ ^1: m±^^m ^ m 

L. 5 0 0 n m]^±.H'm^mi3^^^X < ^ o CCDJ^^fC, ficD^T^ 
#tt (fe^C^) ^ < C i {:: t^j: L*^L. UP;6<+4 

5° i^m^ iiife:^ 5 0 0 n mJei±-e {5 — ^ L /ci^ j^ig^^ 

E17«. M^{cg]J!jD«flE<&<fc^. UP*<+3 5° 

~+75° -e. LP*<-1 5° -e. ^H^B^?©Andl*< 

0. 6 // m «c ^ . iSii^i EninmjEi7)§g#.^,T^^r^ •7-ei> 5 
o t^iS. Z.(Dm-^. ± --i-" V - (i - 8 0 ° . -p 4-: i; V - « 
+ 6 0° T=*,So myrs(D ^ o ^1mm&t< 2 V (Dm'^o:>mm (2 
v*^^p.^^a^rt) -eti. UP;6<+ 5 5 ° Oi^. b^b ^ ^ T 

±<S^^)^+50°{C|5^LfCo 

E18«. ^lEb{C3iiig^, MIA{-EP;!jnm£E^(i:^. UP;6<+5 0" 
(@^) T?. L P;&< - 5 ° ~ - 2 5 ° A n d 1 0 . 6 // m 

1 0 



wo 00/1 151 6 PCT/JP99/04590 

la ^ (7) J: 9 {c. L P d< /Jn $ I ^ i e < 4' >5 . li t ili id < 

EI^CO ct -5 {C. giJnmEE^. 0v~2. 2 V (Dmrnx^it^ -[tfz 
t ^ (D^jfti^^t LT. 0 V XlH^m'^(D& tfA (0 . 2. 0v~2 

. 0 5v<Dmmi:'<pmmhjE'^x^^. 2. i~2. 2v-^'^{i>* 
Ell 0 it. m^&i^mmm. m^i^m.^'^ t <o . ^lin&^gMiK® 

^aL:nft*<+2 0 0° C±j&tX'(Dmxii 2 2 0° ) -e. UP*^" + 
4 0° tr. LP;0<-1 5° (@^) ?£^^^OAnd 

1 ;6< 0 . 6 // mT. EH Jfjp « JE ^ ^ ^° ^ / - ^ t L ti t ^ (D . t 

IIi^®<i:-9{C. EPJtJOWffi^. 0v~2. 2 V (DmmX^it^ -^fz 

1 # O^^Tfe^tti LT. 0 V a i ^i: «9 . 2. 1—2. 

2 VTI'^itff^m tU ^ tz (im(D^m-C7jki- o i^. O Onm 



1 1 



wo 00/11516 



PCT/JP99/04590 



-e ti . s ( EP ^jn «E 0 V ) :b<mmx^^io ^ ^mm c 2 . 0 5 v ) ^< 

^ f J; -5 {c ig j§ $ ^ © 0 IZU i^ir^ H I ^ ^ C ^ ;i>< g -z> ) 



^ izm^^-t ^m-c o ^^&o■r^ mi 2(igi2CD^®i#-^i{c5fj^j 
L. mi 3 (in 2 2 .{3>j^/s L. mi 4 (im 2 

3{c*tfl5L. mi 5(im2©||®^§-f-4{c^^f;6:L. mi 6(im2® 
^^#-^5{C^Jt^L. mi 7{im2©^il#-^6{c^f6;L. mi 8 

i^tz. mi 9-m2 iti, ma iw^js^ -stoT. mi 9{i rs 

5^ 1 J {c. m 2 0 il 2 J fc. m 2 1 rsi^ 3 J {c. ^n^' 

$ t>{c. mi 2 -m 2 1 (c:fel^T. rT^7fe=Kj fim 1 ®^ 1 ® 

1 {c5^JS L. r?g^-ir7lxj {im 1 2 L . r 

ffi^B^^j Itm I (Di2 tti&mmm. 3 L . rjt^Tt^J {^m 
1 ©II 2 4 izMJt-t^o 

2^^JT{i. m^®cj:9(c. ±fgg^^2 3 a trm^^"?- 2 3 b 

^®±^^U^-5^?3 2 aiT^^'J^ - 3 2 b^ral^^laCn^ 
{i 220"Xil 200°<i:L/Co 

ig /j: t o i o f c o 

m 2 2 m 3 izTjk-t ^mm i j ~ r*,^ 3 j (Dnmm^.-ci^n 
Lfz. 2 2 0° ^btife^gM^i 2 0 0" :fai:n{i^g^^<&ffli^/c 



1 2 



wo 00/1 1516 PCT/JP99/04590 

±®{iT-a5^o si^^ct-^jc. 2 2 0 ° :ta l: n^ita^is<&ffl -5 i 

. e^fe^l^ (YM) § a «9 4^ Th^ 1^3 ^> M iff t -5 

So tfc. 2 0 0° i2 cn&m&^'^m^^ ^ z ti:^ ihiz^ > h ^ 

X h®^#*<pJtg-e^J9, i2\::.n&m^UcDi2Ctinii 2 0 0 ° ~ 
2 3 0° :6<^0tr*.So fS^*^CD'7^XM^ (^^i^ 2 

4 0" ) ct<91 0° ~4 0° < -t ^ Z tX-. 3>h^Xh®^ 

. 7 5 5, 7 7 0, ^(i A n d 1 ©jjt-trab «9 . 0. 7 5 5 /zm, 0 
. 7 7 0 //m^<£-^t-o 1 5 5 l,inU<Dm^^&m'C ^ IQ . 7 1 0 ii 

8 0 OS.O' 8 4 0 ^ie{Ci£^.^m;6^*^^fcM 
fe®feMT*J9^ 9 0 OS.t/ 1 0 0 0 {i||fe;!:><;&<-o/-aco<4fiT^ 

So 

SI2 4{i?^H^*^®Ento«iI^>t^I|{C;fo{tS?g^iiO'J ^T^- 
•> 3 > A n d 1 0{S(hllcDfe^l,^®§a#, ^^-TfeJ^ig-e^So ±^ 
tmBi^. m^'. 7 7 0, 8 0 0, ^{iAndlO{fi-e*)«9. 0. 
7 7 0xim, 0. SOOAm^^&^-To 7 7 0RCK 8 0 0(iWfe© 
^Te^OfeBT* «9 . 9 0 0 o /- e {Cifil^^ig-e^ <9 . 

1 0 0 0 {iWi^T & {Cifil^{iST•*So t^e-oT. And 7 0 

~ 9 9 0 n m O M ^ {l> # <^ ^ ^ O' T I > S . S if ^dT ^ ^ ^ ;6< <^ 
nSo L*^L. And 1;6< 9 0 0 n m K) :k ^ < U ^ t mitm7!)<7b^ 

1 3 



wo 00/11516 PCT/JP99/04590 

«9 . if ^ L .< I ^ o ^fz. EI 4 S. gl 5 Tl5i L /c cfc -9 {C. And 
1-And2{i0. 1—0. 3 u m^<^iif-C $> <0 . <^iZ 0 . 2-0 

o m2 5AS.a'a2 5 Bit. 'iitM(D±^ytm (a - j\.y ^ (D 

-r a El *) ^ o 

±M^u t ^m — <D - a a - jut ^ h^jiPi) {ct# 

- jv izm ^ m '0 (D 1^ t mi3i ^ z t i}<'c ^ -r iz . unm^ izi^^ 

\s ^ z. < . m:tii<Lmmw.t±M±^t^m — o - JUT ^ i^yj 

E12 5A{i. Ell 8©J:-5 ni±^7fe«t i t ± - 3 2 a t <D 

;b:7^;i/AiD»{En:;^lSi) t^^^. xli{c^LT-i o o° oiJ^-fSj-e 

1 4 



wo 00/1 1516 PCT/JP99/04590 

§{iE12 5 B Tfk i- J: r> . ±M±^(D u - Jiy ^ ji L.izti LX ± 

^fz. m2 5Bti. EI2 ^ K ^ \zn L < mm-t ^mx- ^ ^ o 

±MitWL 4 2 a i ©BESM^ (ill 2 SAilsli;!?* 

0" LT^-lS]-^**?. ^EPb(lx$A{c^LT-l 0 0° (D:f5nx 

hho t^=bX. i'f^Uv-ii. 12!4^0^J^al. a2-e.1^t-<t-5 

oT. AzWiitWLt U ^- <!: ® Pal ® ^ gg 14 0° ©l^-^tc 
(i S 2 5 B {c ^ -r J: -5 ic M T m ^3 ^ t5 -tt T^i: {j- n (j: 1^ -r . ±3® © 

iznn^fo \zmL ^^m^^^\:x\.^fzo 

ilXte:^I^ch±'f^'J-7-<Z)ieEM#^{c:te{:)-^^jg^;^4 0° -t ^ t 
Ccfct). _h'}^'J-7-cDD-;L/-7^yl/A©iefai:^|S]©4 0° (int>s 
^1^ a 1 , a 2 ) ^«@fi^{cfijffl-r§ C i {Cck 0 . ±^7^^© u - 

fiP^. |g|2 5C{l. ll2 0©J:-9^cj:±^^:^4i±^U ^ - 3 2 
a i ©iSBM^^^ L T l^ ^ o IP . ^EP a (i±M3t^©iSiR$6;^ 

1 5 



wo 00/1 1516 PCT/JP99/04590 

mCOn^^ii 4 0° -C-i> ift-oX. ±rf. \) -r^ -(D a - JVV ^ J\y I. 

— Jl^y ^ j\y t . V ^ - <D a — Jl^y -i J\y 2^ U^ — yjfSi izmt^-^ 

^t>{c. EI2 5D{i. 1112 \ CO ^^±MitWL 4 i _h d". U - 3 

m2 6(^02 5c. EI2 5 D^mmcDmMizmm Lfzumm-c-^ 
iDit^^y h^mm.-t^ (na®®) o ^.tiicjiKi. un^KKDM 

i mm L fz i>(Di}<^m $ nSo ^<j:*3. ^mWi 5 t L-CiSajS^Ktcr 

1 6 



wo 00/1 1 51 6 PCT/JP99/04590 

111 2 8 It. m 1 i^^^tm^mi^^miz -y ^< ji^^i^iia Ltzw 

$ -ti- ^ c i {i^i: ^-^o 

El 2 9 :^mm<D^mmizm.m-t ^-^mmmmmm^^^ u v- 
t y ^fS^sou i^7='--> 3 >(D ^ ^ w^m -t ^ i^' "7 y 

T=*)6o ^ifeJ^SIiLT. ^Jgy6<^>f[:LT^iAnd2CDfit;i><^>(l:L 
t£ ^^i2 CtiiiL^^U^m ^^tz^<. m-^lzU S <h A n d 2 £DM:i>^''h^ 

A n d 1 <h ^o&.mmmmm.^^^^ v -(d a n d 2 (Dmi)<. 20 

. 2o©Andd<tr§ { 15| — © # M fS] ^ W LXl^-S) C 

^Li^*>\ y V- (Lcp) {Ccfcn{i\ 

*<-e$'So:*^Hq-e(i. 2o(Di;^7^-v3>cD^, Ijl-^, And 
1-And2 75<. 0. 1-0. 3//mfD|gffl{cjg^LTl^^2&<. C 

o^^ii. ±az&©^M-e(i2 5 °c(cT^^$ n/c t otr*> ^ 

Ms ^ ^ 2 0 °C - 8 0 °C ® Ie H 4q l^ T ii ffl ^ #1 -5 o 

. ::3 > h ^ X h ® M>fi: ± < M. ^> n o 



1 7 



wo 00/1 1516 PCT/JP99/04590 



1 8 



wo 00/1 1516 PCT/JP99/04590 

m ^ (D m m 

1. m I (Dmmm^ a 2 2b) ^m-t 1 (om^ a 2 1 b) t 
. m 2 commm^ (2 2 a) ^^-t 2 (omm (2 1 a) t^m 
L . Mie^ 1 J^o'm 2 (D&U(Df^ s T NcD-y ^ X hUT^y-rx h 

2) mmw I (Dmu<D^miz^ij-fzm I (DUit^ (i) hu 
$^fH2<Dmu<D^mizmi^fzm^B^rix^)-7-m (3 2 a, 3 2 b) 
^ ctife^B^^ (3) mmi2 {::n&mmU(D^mizs& 

BuK^ l: titers (3) ®;^^iefS]£D^3 L:n^©^a cn^js] « 
> Buse?^^^^ (2) (Dm^^^cD^y X h^\^<z)yjm ti&yji^-i:' 

) <Dy ^ X hn <^ ^ 1 0° ~4 0° /jN$<7^ioxi^€.. ci^^ife 

2. HtiHESTN©^v-rxh^*<. 1 8 0° ^ 2 7 0° ©fSffl-eab 

3. itJie^ 2 c7)aS#J®@efS]|g (2 3 a) ® ^ 55- ^ 12 IS] fS] i 
. BUKfS^tt'f>U-7-M©T'f^U^- (3 2 b) (D^T-m\^:^i^ t 
<^^£-rn^Tl)< 8 0° ~9 0° OfgfflTab^^ 

MiBii 1 (DM^i^ ( 1 ) oiRJtxiA i HuiBm 1 (Dmumcom 
i^m (2 3 b) (^m^B^T-mi^yj^ t<Dfi-tnmi)< 5 o° - e o° 

O fg ffl T . 

$'^{-. BUlEU 2 cDig^t^ (4) ©iKiKM .i: Su 'J^ U ^ - 

m<D±yf.^)^- (3 2 a) ©5^^ieia];^fS].i©>d:-t^jt;&<3 0° - 

4 0° oisfflT^*^. z t^^mt-t ^m^^ 2 (cie«ccD?SB^B^^ 



1 9 



F 



WO 00/1 1516 PCT/JP99/04590 

4. MieT^-^^-y^^fg^g (2 4) (D^Mtfrm A n 1 t^<Dm.^ 
mcom^d 1 tcDm-C^^ V ^^r-i^ 3 > An d 1 t. HUlSfS^te 

V ^ - m(Dm.m^m A n 2 <b?^H^tt^>u^-g(Dff<i?^d 2 to:>m 

*> U ^ 7^ - •> 3 > A n d 2 i . © M 
Andl«. 0. 7~0. 

Andl-And2 = 0. 1—0. 3/^ms-e*>SC<h^ 

5. MIEU 2 (D^:^{BfJ®ie|S]J^ (2 3 a) (Dm^^^W^l^yj^^ t 

. Hf^le?^H^'tt'-i^u■T-gcDT'f^';v- ca 2 b) ®53-^KiSj:?5ria]ci: 
i^j^ (2 3b) (om.^^T-m.i^:^\^t<Df^-tnmi}< 5 0° ~6 0° 

<D±^^ V -7- (3 2 a) ©:»-T@2|S];^fS]i©/d:^ftJg;i)<3 0° ~4 

®«® u ^ T^ - V 3 > ( A n d 1 ) mmi^m^^m ^) ^ -mcDm 

M^mAn 2 i^®li:.?^d 2 i©«OU i5'7='-:^3 > (An d 2) 
t<Dm0h^<. Andl(i. 0. 7~0. Qx^mT*.*?. Andl- 
And2 = 0. 1~0. Btim.'U^^^ 

6. Brjie?^^^^ (2) (Dm^unyjm7f)<. 2 ^^ut a m 

#Mi^'SiS3^^2{Cseig©fg^BS^gg, 

7. HijiBm2®^7t^ (4) tmm^ cn&mmu (3) (i^o 

2 0 



wo 00/1 1516 PCT/JP99/04590 

miti^ (4) cD^]\sL^ tmi^mFmit^^ V -7 -m<D±^^ V - (3 2 
a) t(DU-tn&Jb< 3 0 " ~4 0° comm-c ^ ^ z 

^ ;l/ A t*;© HU 12^3 l; nfeffi^^^. I5j — ® a - ;l/T hyjl^izMi^ 

{c;foi,^Tiajg^ii»#te^Wt- sift 5^11 2 {cie«go?g^^^gBo 
1 0. BUlSf^^tt^Uv-gti. ^ CD V - > 3 > (And2 

X- •> 3 > ( A n d 1) J: «9 t>^{;i/h$ < ^i: J: 9 ncSi^MM^tt 

1 1. fitiieBfr^©2a^iEffl{i. 2 o°c~8 o^c-e^-sit^jc^i 0 

1 2. (2 2b) ^^W^-S^IOS® (2 1 b) 

ci: . |g 2 OiiH^^@ (2 2 a) ^W^SII2 CD^^K (2 1 a ) i <^ 
WL. HUH2lllS.a'B20S^®FH^(cSTN®'y-rxh^;6M 8 0 

° - 2 7 0° ®iefflTv-rxhgeiS]LTi^at^-75^«yi:7?s^s (2 
4) ^^n^ Lxfi ^m^m^ (2) Buiem 1 oSiK® 

^^V^-m (3 2 a. 3 2b) ^ n C tli^m^m, (3) 

a) miZtSi i:ti&.m^^ (3) ®5}-^i2i^® ctift i: tL:)^- 

2 1 



wo 00/11516 PCT/JP99/04590 

mt^j^^m^ (2) CD m id- ^ (D X h 0) :^ ]^ t j^^j 

is]-e*>«9> ^^^ms^iSi cniimmu(Dmmi2 cnn ummm^mmT- 
b) mm^ 2 (Dm^m<Dmmm (2 3 a) (Di^^B^^mi^yji^ t 

c) Hutem 1 ( 1 ) cDiRjRfichMKm 1 (D&um(Dm\^ 
m (2 3 b) (Dmm^^^?.[^y3mt<Dt£-^nmib<5 0° — e © 

d) Huieil2oM7t^ (4) ®(Kiixi4iMie?g^fe^>u^-g<D 
i'ft >; -7 - (32a) ©^^@efS]:^iS] t co -t n m 7b< 3 0 ° ~ 4 0 

e) MieT>v5^v^^^ji (2 4) (DmM^T^Ant^com^d 

1 ch©mT=$,^U^7=^-v3>And 1 mn^m^B^^^ V ^ - m 

2i®M^*<. Andlii. 0. 7~0. 9;zm-e*>0s Andl 
-And2 = 0. 1—0. 3/zm. TabO. 

f) IllSll2©ii7t^ (4) i BUie^ta Cn^ifflM^ (3) {ift^^ 

{C 4bn^ T . ^ © U ^ - •> 3 > ( A n d 2 .) t< ^ mt^^^ ^ ^ m 
B^S© >J ^5^ -T^- >- 3 > (And 1 ) ct <9 < /i: >z, J: 9 4'^ 



2 2 



wo 00/1 1516 PCT/JP99/04590 

1 3. m I <^Mmmm: (22 b) ^^-t i comu (21b) 
m 2 (Dmmm®. (2 2 a) ^m-r 2 (Dmm a 2 1 a) 

WL. WisE^fH I :SlZ/^ 2 (DmU(Dmiz y 7. 8 0° ~2 7 

0" ©iEfflT'y-rxhieiS]Lri^^t-^^-y^'?s^s (2 4) 

WLXt£ 6m^m^ (2) Miem 1 cDS;Ko^#J{c|5{j-f-^ 1 
(1) cb. BUtem 2 ®S^©^#J {CIS ^a#;f. U V- 

^ ( 3 2 a , 3 2b) ^mi-^.t2 i:ti&.mmu ( 3 ) i . Mie*a 0 
n<4*a^^cD^#j{c^e/cii 2 cDii^^ (4) t^^ix.. Buiem2 
o^^fe^ (4) ©Di^iRiA i Mie^^ti'f^ »; ^ -acD±;}? u ^- (3 

2 a) <D^^m\^y3\^t(DUi-nm7!}<3 0" ~4 0° ®|bH{C^^ 

a) Huieil20ii7t^ (4) ^ □ - yu^ ^ ;u L. 

b) HU 8Sfe l: n&ffi^^^ D - ;u 7 >f ;u {cBfiJc L . 

c) mt^nm^< 3 0° — 4 0° cD|5fflTr*)'SC<b^fiJfflLT. B«i 
2 (DMitUo a - juy ^ jly A<D ti - JVT ^ MIB^L: 

n&^gM^cDa— -i J]y I^(D a - JUT ^ h:^(S]^|nl — {c@2gL. 

d) |5l^{cn-;l/T't7 h Lt£i)< ^m$E^ 2 (DMitU<D u - ^ 

N 



2 3 



THIS PAGE BUAMKtusno) 



wo 00/11516 



PCT/JP99/04590 



Fig.l 



-32a 
-32b 
^31bJ 



>3 



-21a" 

■23a 

22 b 



>2 



21b 
1 



30 



THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04S90 



CNJ 





+ 


e 

T 


e 

+ 


o 

CZD 
CO 

1 


O 

^D 
CO 

+ 


o 

LO 

T 


CD 


LO 
+ 


o 

CO 

1 


e 

CD 
CJD 

+ 


o 

CD 
CO 

1 


e 

C3 
CO 

+ 


o 

o 

1 




o 

CD 
+ 


o 

CD 
CO 

1 


e 

CD 
CJD 

+ 


e 

CD 
CO 

1 


e 

CD 
CO 

+ 


C^O 

1 1 




o e 

to to 
CO r— 

+ + 


o 

CD 
CO 

1 


o 

cz> 

CD 
+ 


o 

CD 
CO 

1 


e 

CD 
CO 

+ 


e 

LO 

7 


CO 


I 

o o . 

LO LO 
CO f— 

H- + 


o 

CD 
CO 

1 


o 

CD 
CD 

+ 


e 

CD 
CO 

1 


o 

CD 
CO 

+ 


e 

lO 

T 




o o 
lO LO 

CO r— 
-h + 


o 

CD 
CO 

1 


o 

CD 
+ 


o 

CD 
CO 

1 


e 

CO 

+ 


e 

LO 
1 




e « 

lo to 
CO r— 

+ + 


0 

o 
r~- 

1 


o 

r— 
+ 


o 

CO 

1 


o 

CD 
CO 

+ 


o 

T 




CO 

s 

-H 


1 

f> 

— ^ 

-H 


1 


IDS 

-H 


(DS 

R 




si m 

ID 
$1 





Ho 



THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 



Fig.3 







mm 2 


mm 3 




+ 45° 


-45' 


+ 90° 






-85' 


-85' 


+ 50' 




+ 55' 


+ 55' 


+ 10' 






-30° 


-30' 


-75* 




+ 30' 


+ 30' 


-15' 


T cm 1 ) mytm. 


-5' 


+ 85° 


+ 40' 



Mo 



THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 




TH8S PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 




THIS PAGE BLANK lusm) 



wo 00/11516 



PCT/JP99/04590 




THIS PAGE BUMKluspio) 



PAGE BUNK(uspro) 



wo 00/11516 



PCT/JP99/04590 




^IS Pmt BLANK (USPTO) 



THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 



LL 




THIS PAGE BLANK (osp™, 



wo 00/11516 



PCT/JF99/04590 




THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 




'Ho 



THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 




PAGE BLANK (uspto) 



wo 00/1 1516 PCT/JP99/04590 







THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/G4590 





THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 




THIS PAGE BLANK (osnm 



wo 00/11516 



PCT/JP99/04590 




THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 




THIS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 




THIS PAGE BLANK (uspto) 



wo 00/1 1 51 6 PCT/JP99/04590 





, His PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 



> 



CNJ 



CD 



m 



.CO 
CO 
> CO 



c:> CO 

CO CO 



CD 



CO 
CO 



'I— LO 
CO ^ 
O C\J 

CD CD 



m 

an 

i:) 

o 

CD 
CD 



I ^ 

CO 

CD CO 
CO . 
C^vJ CD 



LO 
CO 



1^ 



CO 
CO 
CO 



LO 
CO 



CD CO 
O CM 
. CO 
CD ■ 



LO 
CO 



m 

on 

S5 



CD 
CM 
CO 



CO 
CO 

cn CO 

LO • 

CM CD 



CO 



CD 
CM 
CO 



CI> 

CO CM 
CM 
CD . 

• CD 
CD ^ 



CO 



n 



2Z 



So 



mm PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 



Fig.23 



y 




WJS PAGE BUNK 



(USPTO) 



wo 00/11516 



PCT/JP99/04590 



Fig.2A 




THIS 



wo 00/11516 



PCT/JP99/04590 



Fig.25A 




Fig.25B 



Fig.25C 



Fig.25D 



3(32a) 




3(32a) 





>liS PA6E BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 




CD 
CNI 



CNI 
CO 

CO 





1 1 

M 

<o 

cnx 

G 
(go 

\) I 



mi 

116 ^ 

m\ I 

(Dgri 

nip 



1 1 
1 1 

1 1 


rti 


i J- 
1 ' 




1 , 
1 1 


ffi 



26. 



THIS PASE BLANK (usm 



wo 00/11516 



PCT/JP99/04590 



Fig. 27 



.31a" 
-32a 
-32b 
^31b. 



>3 



-21a" 
-22a 
^23a 
-24 



>2 



22 b 

21b. 



3^5 



27 



THBS PAGE BLANK (uspto) 



wo 00/11516 



PCT/JP99/04590 



Fig.28 



6 



-32a 
-32b 
^31b 



>3 



21a" 
22a 
23a 
2A 
^>23b 
22 b 
21b 



>2 



3—1 

>-5 



2a 



THfS PAGE BUNK (USPTO) 



wo 00/11516 



PCT/JP99/04590 



no 
cz 

m 

I 

fh 



20 



m 
J. 

n 



Fig.29 




LC(Andl) 



LCP(And2) 



-J — 



80 



Fig.30 



(And 1 S And2 ) 



20 



80 



wo 00/11516 



PCT/JP99/04590 



1 -H 1 (DMit^ 

2 -m^m^T- 

4 2 CD^^^ 



2 1 b 

2 1 a 

2 2b 

2 2a 

2 3b 

2 3a 



2 4 -^S^fi 



3 1 a 

3 1 b 

3 2a 

3 2b 



-"^ 1 ©S^ 
-H 2 ©S^ 

1 CD:^B^« 

2 (Dmmm 

2 ©KfSjM 



(T) 

(±) 



■• /^ — K ^ — h 
• ± U V - 



30/30 



INTERNATIONATTSEARCH REPORT 




Intemationai appiication No. 

PCT/JP99/04590 



A. CLASSIFICATION OF SUBJECT MATTER 

G02F1/133 , H02F1/13 35 



According to International Patent Ctassification (IPC) or to both national c lassification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification svstem followed by classification symbols) 
G02F1/133, G02F1/1335, G02B5/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the intemationai search (name of data base and, where practicable, search terms used) 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 3-294821, A (NIPPON OIL COMPANY, LTD., Ricoh Company, 
Ltd.), 

26 December, 1991 (26.12.91), 

Table 3, page 12, lower right column, lines 1-15 
(Family: none) 


1,2,4 


A 


JP, 6-289221, A (Arisawa MFG. Co., Ltd.), 
18 October, 1994 (18.10.94) 
Par. No. [0014] (Family: none) 


7, 12, 13 


A 


JP, 6-3661, A (CASIO COMPUTER CO., LTD.), 
14 January, 1994 (14.01,94) 
Fig, 2 (Family: none) 


1 



I I Further documents are listed in the continuation of Box C, Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the an which is not 

considered to be of particular relevance 
**E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T" later document published after the intemationai filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X** document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the intemationai search 
18 November, 1999 (18.11.99) 


Date of mailing of the international search report 

07 December, 1999 (07.12.99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form P(rT/ISA/210 (second sheet) (July 1992) 



lis PAGE BLANK (uspto) 



mmm^^- pct/jp9 9/o4 5 9 o 



A. ^m<r>m-ti>^m<r>^m m^^ffn^m (i po ) 

Int. Cl* G02F1/133, H02F1/1335 



m^^n^fcM'hfmm- mmnn^m (i po ) 

Int. CI* G02F1/133, G02F1/1335, G02B5/30 



s^mmmmm^AWL 1922-1996^ 



1971-199 9^ 
1 9 9 4-1 9 9 9^ 
1996-199 9^ 









X 


JP, 3-294821. A (B:^mm^^^, t^^^^ty = 
— ) 26. 12M. 1991 (26. 12. 91) 
^3. 2H:&T^^1~1 sn (:7r 5: y-/^U 


1.2.4 


A 


JP, 6-289221, A (^^#|tW^R^f^gff) 
18. 10^. 1 9 9 4 (1 8. 1 0. 94) 
^^■^[0 0 143 (:7T^y-jfeb) 


7, 12, 13 


A 


JP, 6-3661, A (ytj iy^fYMmW^^m 
14. 1^. 1 9 9 4 (1 4. 0 1. 9 4) 

^2121 (7t 5: y 


1 



18. 11. 9 9 



B;*:ffl#rFff (I SA/J P) 
100-8915 



2X 



7 8 0 9 



^ 03—3581-1101 



3 2 9 3 



«IS;PCT/I SA/2 1 0 (m2^-i:^) (1 9 9 8^7^) 



PCX 



® ^ * ^ s 



mm 



(51) m^Mff^me 

G02F 1/133, H02F 1/1335 



Al 



(11) ffl^^BBS-^ 



(43) m^yj^m^ 



WOOO/11516 



2000^3.^2 5(02.03.00) 



(21) m^mms^ 

(22) m^mmn 

(30) S5fetS7'— ^' 
!|#l^¥l0/238579 



PCT/JP99/04590 
1999^g^ 25 0 (25.08.99) 



1998^8.^ 25 0(25.08.98) 



JP 



(71) mmx (*B^sr^<i-'<Tw*t^a»c-ov>T) 

•>"9'X>'B#fh**^^tt (CITIZEN WATCH CO., LTD.)(JP/JP] 
T 163-0428 «:KfP«f1&IE:®i&f1g2T i Tokyo. (JP) 

(72) : *J<tt;= 

(75) «M#/ai®A (*S^c:o^^TcD;^».) 

^(KANEKO. Yasushi)[JP/JP] 
T359-8511 ^^mBlflRm>*C^TS^a^840#fla 
•>^X>'^H-*^#?± Saitama. (JP) 

i^ffl ?fe(TSUKADA, Hiroshi)[JP/JP] 
=f 188-8511 «^SSfflSim3^Pr6TSl#12-§- 
i/^X^-^H-^S^^tt fflfflSfitMf^ Tokyo. (JP) 
(74) ftSA 

^ffl ®, ^(ISHIDA, Takashi et al.) 

T105.8423 MM^mmmyf^=rs5m\^ 

lit/mii^^^^ WfiJ*!Ff!F*#*^Blf Tokyo, (JP) 



'o,(JP) 

4- 



(81) JP,US, ©C«14*ff (AT, BE, CH. CY. DE, DK. 

ES, FI, FR, GB. GR. IE, IT. LU, MC, NL, PT, SE) 



"TW^ 

(54)Title: LIQUID CRYSTAL DISPLAY AND METHOD FOR MANUFACTURING THE SAME 



(54)^ m(o^m m^BmTf^mmRxj^t (omm:^^ 



(57) Abstract 

A liquid crystal display is free from 
coloring of the display screen and has a 
high-contrast image quality, because (a) the 
direction of the twist angle of a twist phase 
plate (3) is opposite to that of the twist 
alignment of a liquid crystel element (2), and 
the twist angle of the twist phase plate (3) is 
10** to 40** smaller than the twist angle of the 
liquid crystal element (2), (b) the direction of 
alignment of liquid crystal molecules of an 
alignment layer (23a) on the second substrate 
side and the direction of alignment of 
moleculus of the upper polymer (32b) in a 
liquid crystal polymer layer make an angle in 
the range of 80* to 90**, (c) the axis of 
absorption of a first polarizer (1) and the 
direction of alignment of liquid crystal 
molecules of the aligrunent layer (23b) on 
the first substrate side make an angle in the 
range of 50* to 60**, (d) the axis of absorption 
of the second polarizer (4) and the direction 
of alignment of molecules of the upper 
polymer (32a) in the liquid crystal polymer 
layer make an angle in the range of 30** to 
40**, and (e) Andl of a nematic liquid crystal 
layer and And2 of the liquid crystal polymer 
layer are in a specific relationship. 
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(57) Abstract 

A liquid crystal display is free from 
coloring of the display screen and has a 
high-contrast image quality, because (a) the 
direction of the twist angle of a twist phase 
plate (3) is opposite to that of the twist 
alignment of a liquid crystal element (2), and 
the twist angle of the twist phase plate (3) is 
10** to 40° smaller than the twist angle of the 
liquid crystal element (2), (b) the direction of 
alignment of liquid crystal molecules of an 
alignment layer (23a) on the second substrate 
side and the direction of alignment of 
moleculus of the upper polymer (32b) in a 
liquid crystal polymer layer make an angle in 
the range of 80** to 90°, (c) the axis of 
absorption of a first polarizer (1) and the 
direction of alignment of liquid crystal 
molecules of the alignment layer (23b) on 
the first substrate side make an angle in the 
range of 50® to 60**, (d) the axis of absorption 
of the second polarizer (4) and the direction 
of alignment of molecules of the upper 
polymer (32a) in the liquid crystal polymer 
layer make an angle in the range of 30"* to 
40**, and (e) Andl of a nematic liquid crystal 
layer and And2 of the liquid crystal polymer 
layer are in a specific relationship. 
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